Analysis of imprinted IGF2/H19 gene methylation and expression in normal fertilized and parthenogenetic embryonic stem cells of pigs.
To determine whether the genomic imprinting can be maintained during the process of embryonic stem (ES) cell derivation from pig blastocysts, mRNA and DNA methylation at the IGF2/H19 imprinting control region in putative ES cells derived from in vitro fertilized (IVF) and parthenogenetic (PG) embryos were investigated. In the present study, one IVF- and three PG ES-like cell lines were established and analyzed for cellular characteristics such as pluripotent marker expression and differentiation capacity. The results showed that these putative ES cells derived from pig blastocysts fulfilled the general "stemness" criteria. The expression of the H19 gene was significantly greater in PG blastocysts than IVF blastocysts, but there were greater amounts of IGF2 in IVF than PG blastocysts. Of these putative ES cell lines, one PG line had less H19 gene expression than a IVF ES cell line while the other two PG lines had much greater expression of the H19 gene than the IVF line. In contrast, the IGF2 gene was upregulated in the same PG cell line relative to the other two PG cell lines and transcript abundance was similar to IVF ES-like cells. Despite the variable amounts of mRNA among the PG cell lines, the IGF2/H19 gene had a differentially methylated region (DMR) 3 was typically un-methylated in all PG cells, and hemi-methylated in the IVF cells. These findings indicated that the mRNA of H19 and IGF2 genes is susceptible to in vitro environments during the process of ES cell derivation from blastocysts but DNA methylation status at this region was well maintained. These altered gene expressions may not be associated with the methylation of the imprinting control region at this locus. Therefore, with their uni-parental genotype, the pluripotent differentiation potentials of PG ES cells could be a valuable tool for understanding genomic imprinting in embryonic development.